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REPORT  or  PROGRESS 
JULY  I96I4 


1.  TCSTINC  OF  CASE  HXJi-5477 

1. 1  Vibration  Tests 

The  set-up  for  the  tests  vas  the  siuae  afi  that  used  during 
the  ylbration  testing  on  Cose  HXL-U-iiTT  vith  the  folloving  ex¬ 
ceptions.  Acceleroaeters  #2  and  vere  oored  from  the  internal 
payload  veb  (subject  to  oil  conning)  to  the  edge  of  the  more 
rigid  plate  which  is  attached  to  the  front  end  of  the  adapter 
ring.  The  tie  rods  on  the  fixture  used  to  support  the  Case  for 
the  ribracion  along  the  longitudinal  axis  vere  changed  fron 
606I-T6  aluBlnuii  to  cold  rolled  steel. 

The  Ceise  vas  placed  vith  the  longitudinal  axis  in  a  horizontal 
position  and  tested  by  vibrating  it  along  the  vertical  axis.  The 
Cose  VOS  then  placed  with  the  longitudinal  axis  in  a  vertical 
position  and  vibrated  along  the  longitudinal  axis.  Peak  accelera¬ 
tion  values  are  suisaarlsed  in  Table  1.  No  daaage  occurred  to  the 
Case  during  either  test. 

1.2  Svaluation  of  Vibration  Test  Results 

A  coaparison  of  the  peak  accelerations  occurring  during  the 
testing  on  Cases  HXL-4-477  and  HXL-5-^77  is  shown  in  Table  1. 

All  of  the  significant  peaks  on  both  Cases  vere  recorded  either 
on  Acceleroaeter  #2  or  #^4,  Therefore,  values  recorded  froa  tlje 


other  acceleroMters  vase  not  listed  in  Table  1.  The  differences 
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in  the  accnlnrstlon  aagnitude*  for  poaks  which  occurred  at  siailar 
frequenelet  on  the  two  Cases  were  apparently  the  result  of  aoTlng 
AcceleroMters  #2  and  §U  froa  the  Internal  payload  web  to  the 
plate  attactied  to  the  front  end  of  the  adapter  ring,  Fbr  all  but 
two  peaks,  the  acceleration  aagnitudes  were  lover  for  Case  HXL-5~*>T7 
than  for  Case  HXL-V-ii77,  *niis  indicates  that  then  was  less  signi¬ 
fication  on  the  adapter  ring  plate  than  on  the  Intsmal  web. 

2.  DBSIGH  OF  CASE  HXI/»6-^77 

Ro  drop  testa  were  perforeed  on  Case  UXI/-5**^77  so  there  was  no  basis 
for  Bodifying  the  core  design  on  Case  HXI/-6-*477.  The  prinary  change  waa 
in  the  use  of  M]rlar  for  the  skin  of  the  energy  absorption  cylinder  and 
Butyrate  Cellulose  Acetate  for  the  skin  of  the  front  and  rear  energy  ab¬ 
sorption  end  caps.  A  diagras  of  the  Case  is  shown  in  Figure  1.  The 
dljsensions  of  the  core  cutouts  flu*e  the  aaee  aa  those  on  Case  HXL-^>U77 
which  shown  Ir  Figure  U  of  Progress  Report  #6. 

3.  TT-^^TIIQ  OF  CASE  HXL-6-i«77 

3.1  Hydrostatic  Pressure  Test  -  5  psi 

A  diagras  of  Case  HXL-6-J477  la  shown  in  Figure  1,  The  bond 
between  the  plastic  faces  and  the  energy  absorption  core  of  the 
end  caps  was  rery  poor  in  that  large  areas  remained  unbonded 
after  fabrication. 

A  prototype  locking  derice  was  used  in  the  front  end  cap  in 


place  of  the  aluminus  seal  plate  wiilch  was  used  in  prerious 
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prvasur#  tests.  Tbm  locking  dnrica  vas  fastanad  to  the  head  of 
tba  diUBgf  pajrload  by  a  machina  scrav.  Details  are  shown  in 
Flgora  2. 

Strips  of  blott€r  ps^r  were  placed  Inside  of  the  hydrostatic 
eyllnder  to  senre  as  a  aathod  of  detecting  water  leakage.  One 
place  was  placed  on  the  inside  of  the  reeorabla  front  end  cap  around 
the  opening  for  the  locking  derlce.  A  second  piece  was  placed  on  ' 
the  inside  of  the  rear  end  cap.  Tvo  additional  pieces  were  placed 
around  the  circtaference  of  the  inside  of  the  cylinder,  one  iaeedi- 
ately  abowe  the  adapter  ring  and  one  inwdlately  below  it. 

The  gage  pressure  was  cycled  froa  lero  to  5  pel  twice.  The 
pressure  was  held  at  5  psi  for  5  minutes  at  the  end  of  each  cycle. 

Mo  noticeable  pressure  drop  occurred  at  any  tiaa  during  the  teat. 

During  the  test,  ths  front  and  rear  end  caps  becaae  partially 
filled  with  water.  The  energy  absorption  core  filled  with  water 
to  a  lewel  of  froa  7  to  11  inches  fron  the  rear  end  of  the  energy 
absorption  cylinder  (excluding  the  rear  end  cap). 

After  the  speciaen  was  reaored  fron  the  pressure  tank,  the 
front  end  cap  was  renored.  'niere  was  approximately  one  inch  of 
water  at  the  botton  of  the  hydrostatic  cylinder.  All  blotter  paper 
used  in  the  cylinder  waui  dsnp. 

The  edges  of  the  front  end  cap  buckled  inward  1/U"  to  3/8"  all 
around  the  circumference.  The  core  was  crushed  inward  (and  pulled 
away  froai  the  skin)  ipproxinately  one  inch  at  two  points  on  the 
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circiuiif«r*nce«  There  irae  very  little  pereanent  deforeation  In  the 
akin  of  the  rear  end  cap  or  the  cylinder  other  than  a  alight  waviaeaa, 
3.2  gvaluatlon  of  Hydroatatlc  Preaaare  T^BCt  Reaiilta 

Part  of  the  vater  In  the  hydroatatlc  cylinder  probably  entered 
the  cylinder  vhlle  the  front  end  cap  weis  being  removed.  There  waa 
no  vay  to  tell  vhat  proportion  of  the  vater  cane  froa  thla  source. 
n>c  reaalader  of  the  vater  could  have  leaked  In  (1)  throuii^  the 
Joint  between  the  hydrostatic  cylinder  end  rear  hydroatatlc  end  eap« 

(2)  through  the  Joint  vbere  the  threaded  I.-aectlon  is  bonded  Into 
the  hydrostatic  cylinder,  (3)  past  the  0-rlng  at  the  front  end  cap, 

(k)  paat  the  seal  ring  between  the  locking  device  and  the  front  hydro¬ 
static  end  plate,  (3)  paat  the  bolt  and  vaaher  vhlch  attach  the  locking 
device  to  the  duany  payload,  or  (6)  through  the  longitudinal  aeae  in 
the  vail  of  the  hydroatatlc  cylinder. 

It  vas  concluded  that  the  prieary  soxirce  of  the  leakage  into  the 
hydroatctic  cylinder  occurred  by  vay  of  the  locking  device  seal  ring. 

k.  pgaicn  Of  CAaa  mL-7-k77 

Tbie  Case  ie  baaically  the  saan  as  Case  UXI/-5*k7T.  Alualnua  akin  vas 
used  throughout.  The  circiaaferentlal  cutouts  in  the  energy  absorption  core 
extend  completely  through  the  core  aa  with  Case  HXrj-3-^'77,  and  the  core 
cutout  dlasnalone  art  the  saaM  ae  those  on  Case  HXI^3-k77.  A  dlagraa  of 
the  Case  la  shown  In  Plgure  3. 


Hexc«l  Research 
Reference:  6065 


-5- 


CONTRACT  NO.  DA-0l4-2OO-AMC-J477{  A) 


The  priBory  design  differences  between  Oases  HXL-5-^77  '“id 
HXL-7-^77  are  sumarired  below. 

The  shin  gage  was  changed  fron  .012  to  ,00^3  in  the  follow' ng 
places*,  inner  and  outer  faces  and  eJgen  of  front  energy  ab¬ 
sorption  cap;  outer  face  of  rear  energy  absorption  cap; 
inner  edge  of  rear  energy  absorption  cap. 

14,2  The  .012  Aided  2024-T3  skin  on  the  inner  face  of  the  rear 
energy  absorption  cap  was  omitted. 

U. 3  "nie  skin  around  the  edge  of  the  rear  energy  absorption  cap  was 
overlapped  onto  the  cylinder  1/2”. 

5.  TESTING  OF  CASE  HIL-T-UTT 

5.1  Hydrostatic  Pressure  Teat  -  12  psi 

A  diagran  of  Cose  HXL-7-**77  Is  shown  In  Figure  3.  The  proto¬ 
type  locking  device  was  used  in  the  front  end  cap.  See  Figure  2 
for  details. 

Strips  of  blotter  paper  were  placed  Inside  of  the  hydrostatic 
•  cylinder  as  was  done  on  Case  HXL-6-i4  77. 

The  gage  pressure  was  cycled  fron  tero  to  12  psl*  twice.  The 
pressure  was  held  at  12  psl  for  ')  ainutes  at  the  end  of  each  cycle. 


*The  pressure  reached  13  psi  during  one  cycle 
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Mo  noticeable  preeeura  drop  occurred  at  any  tine  during  the  test. 

The  front  and  rear  end  caps  and  the  cylinder  energy  absorption 
core  becaae  partially  filled  with  water  during  the  test.  After  the 
speeinen  was  removed  from  the  pressure  tank,  the  front  end  cap  was 
removed.  'Riere  was  no  water  in  the  bottom  of  the  hydrostatic  cyl¬ 
inder  ^.id  no  dampness  in  any  of  the  pieces  of  blotter  paper. 

There  was  no  indication  of  skin  baekling  or  damage  to  the  seams 
or  Joints  on  the  inside  of  the  hydi'oetatic  cylinder.  A  pattern  of 
longitudinal  wrinkles  occurred  In  the  energy  absorption  cylinder 
skin  orer  each  circumferential  core  cutout.  The  wrinkles  ve^^e  ap- 
proKlmately  uniformly  spaced  around  the  circumference  of  the  cylinder. 
The  edges  of  the  front  and  rear  end  e^a  had  similar  patterns  of  longi¬ 
tudinal  wrinkles  extending  around  the  clrcumferenoe  of  the  e^s.  The 
circumferential  skin  Joints  opened  intermittently.  . 

5.2  Svaluation  of  Hydrostatic  Pressure  Test 

Mo  leakage  Into  the  inside  of  the  hydrostatic  cylinder  occurred 
during  this  test.  However,  leakage  past  the  seal  ring  occurred  during 
the  test  on  Case  IlXL-6-^7T.  The  probable  cause  of  the  different  re¬ 
sults  of  the  two  tests  Is  that  the  plastic  seal  ring  used  during  the 
test  on  Case  HJL-6<-ii77  appeared  to  be  faulty  and  was  replaced  prior 
to  the  test  on  Case  nn/-7-^77. 
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TABIZ  I 

QOIffARISOll  OF  VIDPATIOW  TEST  RESULTS  OM  CASES 
HXL-^-^77  AMD  HXL«5~^V7 


TEST  PEAK 

CASE  HXL-4-1<77 

HUMBER 

• 

fPEQUEHCY 

(CPS) 

ACCS  lie 
(g's) 

TPFQUnfCY 

( CPS') 

ACCEL. 

(g*t) 

VKPTICAL  AXIS  TTBRATION 

TB8T 

a)Parallel  to  vibration 

1 

12 14 

12 

115 

18 

2 

19^ 

18 

b) Perpendicular  to  vi¬ 
bration  axis  -  Accel#^ 

1 

122 

38 

115 

12 

2 

19*< 

LOMGFiniDIHAL  AXIS 
YiBRAnoM  •resT 
a)PsLrallel  to  vibration 

1 

li? 

30 

axis  -  Accel. 

2 

60 

25 

3 

121 

lt6 

b) Perpendicular  to 
vibration  axis  - 

1 

125 

12 

9I4 

■ 

*P8ak  #1  on  each  set  of  data  has  aiallar  frequencies  for  the  two  Cases. 


••Accelerometers  for  Case  UXL-5-W7  were  located  as  shown  below.  arrows 

indicate  the  direction  along  which  each  acceleraoaoter  seasured  g  values. 

See  Progress  Report  (fG  for  accelerometer  locatlooa  for  Case  UXL-J»-Ji77» 
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Engineering: 


Engineering: 

Sr.  Professional  55»0 

Professional  181.5 

Technician: 

drafting,  fabrication,  A  testing  118.5 

Other : 

Clerical  U.Q 

TOTAL  HOUKS  tXPKHDED  359.0 
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r-  MBChlns  Schrcw 
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FIDURE  2 

HYDROSTATIC  PRESSURE  SEALI^  C/LSSS  HXL^4^7?  AND  HIL-7-^77 


The  seal  ring  conaiits  of  a  Plaotle  Ring  of  rectangular  croas-ioctlon  and  a 
rubber  back-up  rlngp 


Hot  to  JJcale 


S/n/6l  P.P, 
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B,  AnmlyilB  _ _ 

A.  HadroBtatlc  PrefUf  (12  psl) 

TBSTIIIC  AT  BllKKUY  (HXL-7"^T7) _ 

D,  Analy»ij|_ _ 

C.  Flat  toop  _ 

B.  End  Drop _ 

A.  HydroBtatlc  PresBurt  pBi)  _ 
TESTTfO  AT^BERKBIZY  (HXL-6r^77) 

CAS*  FABRICAnOlI  (H3^  6  A  7  -^T[) 
DBSIGi  MODlffCAWOll  (HXL-6  A  7  -*^7) 

DiLIVira:  TQ  PICATWIX  (ilXL-5-^T7l._ 

Bj  Aiib^sIb _  _  _ 

A.  Vibration  _ _ 

tkrtIMG  at  BBPOLgY  (HIU?a77)  ^ 
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DATE 


MONTHS 


r  >b\  9' \ 

10  113 

^5  M  17 

20 
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DiKiGl  HODinCATIOll  (HXL-IOU77) 


d.  Drop  Tests 


c.  Hydrostatic  Pressura  Test  (22  psi) 


b.  Vibratioii  Test  (D-V) 


CA3E  FABHICATIOI  (HXL-9-1477) 


c.  Flat  Drop  Test _ 

b.  Vibration  Test  (D-V) 


a.  Ttaparatnre  -  Shock  Test  (D-V) 


nSTIHO  AT  BSPKELKY  (HZL-d-i)77) 


~~1B  FABRICATIOH  (HIL-8«^77)  _ 

DBSlGi  lODIFICATIOB  (H2L-d.^77) 


b«  Bdfs 


a.  Flat  Diro^ 


IgTIHO  AT  BinagLIT  (HIL-7-^77) 


Analysis 


PROGRAM  OF  EVENTS 


MONTHS 


AOCUBT  196^ 


_ a,  FJst  Drop  Test _ 

TKSTIIO  AT  BEPaaiZY  (HXI^-9-^77) 


OESIGH  MDDinCATIOi  {HlL^g-itTT)  _ _ 

f«  Analysis _ _ 

e.  Drop  Tests _  _ 

d.  Hydrostatic  Pressure  Test  (22  psi) 


c«  Hydrostatic  Pressure  (22  psi) 
b.  Flat  Dro 


date  I  3  V  i  5  6  7  |10  11  |L7  S.3  IT  18  I19  20  2L  M 


I. 


Attachaent  #  3 

PROGRAM  OF  EMSUISG  ACTIVITIES 
AUGUST  &  SEPTEMBER  1961* 
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